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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve microwave radiation 
intensity and the 

equalization and efficiency of generated plasm by forming a 
structure wherein a 

microwave introduced from a microwave power source through an 
endless annular 

waveguide is distributed in two directions by the use of a 
distribution block 

installed on the inside wall surface of the waveguide used to 
deliver it to a 

plasma generation chamber and is hence propagated toward both 
the sides of the 
waveguide . 

SOLUTION: A microwave introduced from a microwave introducing 
part 403 

connected vertically to a cylindrical waveguide 101 formed of 
stainless steel 

or the like of which inside wall is plated with copper and 
silver in the form 

of two layers is delivered to a plasma generation chamber 
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from multiple slots 

102 formed in the inside thereof. The slots 102 are formed 
at positions of the 

central body of a strong electric field generated by the 
interference between 

the microwaves distributed in the two directions by a 
distribution block 405 

inside the cylindrical waveguide 101 and their length is set 
to an optimum 

value peculiar to the inside circumference and inside wave 
length of the 

waveguide 101. Thereby, a uniform microwave is introduced. 
In addition, a 

magnetic field generation means is preferably formed in order 

to improve plasma 

density. 
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*'DS#3 54mmti)J. R®*^&^1 0 1<9 

[0 0 33] Xn7M02«iffT'ftl &4 
0mm|SIB"C2 8»gjRSilTV^. *»CfcL XD 



(6) #^¥11-24 3 00 0 

1 0 

3, 44, 4 5mm?&£6MoniSgHNtf»&jBl,) 
.JHWWLfc. v4?n&gAgn0 3tl±. 4>W 
*|ftItaS&«. T-fVP-^. 2. 4 5GH 

z<?)m&£jtov-r ? nates vmiztm 

§*LTV*£ . 7^4 0 511 Al 

V>f ? o&#AS&4 0 3<50r^# l:J}Lt^a4 5 • 

«jfl«®w»sswi o wrmnmtf*-"' 

*> 2 7 mmt'& 0 . *C04"l>*^Ag&4 0 3 

[0034] Trvx^<vmzjm??x^ffim<7m 

^LtzT?X^m^W!£®?»kA,X\ mux^x-iti 

0&3ASB4 0 3i6»i?,SAS*i^v>f ^n&te. 
07^40 5T-#fa£#ffi$iiraiS«S^ 1 0 1 

JSTiS < Lfcv \ <grt&Htf> 1 / 2 SUT-mi?^ 

20 0 Zfrt>-?A 7n^^<T7Xv3g£gl 1 1 

A$*u ^rt»£*> 1 / 2 mmiz&mmv>7?x-?tfft 
[0035] nt^T^x^ffm^tmij^yyx^ 
mmmmi 0 ncowtfjofc. LTit&ftfc 

0 2^?^^ (09i.Jf4 5mm) . #XDyf 

3&»fetf5 'J - ?*Wb&« 0 . v>f ^ oifo!>^;Aa54 0 3 (3 
iStUD7 h 1 0 27&^#A£*iM< : 5r5fc#>. 
30 v«K«>*A9I4 0 3(cjBl««-TjR<4S. ifcxn 
7M02<7)I»^ (0U;t{f4Omm) , #X 

03B&UO7M 0 2frt>mAZtlM<%>)ttft%t 

v»* WA»4 0 3 «*f|ft|»fl-*ca< =3:^ . xn y h 

1 0 20£S«t4 1 mmH4 3 mmO^(C(i(5^ 
— ^fln^ft^fL*. Xn«y M0 20ft§36 t 4 2mm 

40 1. SXlOUcm-^f^m^. 

[0036] *mkX-ftt>tlfzXti -7 M0 2^S$c7) 
®ffi!4 2 mmll ^^HT'fflV^cR^^^l 0 1 

vmmRk*m& (*i«j«fi=wj«j^)7«f) t 



1 1 

mz-mm htzvmwmm 1 o 1 < <grt&n£j 159m 

m) <?)i§£\ 4 0mmM6 0mmtib^. 
[0037] #AH54 0 3 SrPJfgtt 

1 0 1 fcStttcfflfcU ^4 ?n&£$iAgfltfjff 

•y SiBUM-* ^ fc fc i 0 . HBJ&-fcr?>f ? 

[0038] (UK 5 ) *3Sfett. T7XvfS£Ml*Jtf> 

rutem^zm^xmT^X^mEM^J 
#AU «*Ufcr9Xv<omrft<^iaw»K*flifc 
rn-y&tc J: 0 - k £ J: 93gHk4 <D»I§M 

[0039] *as»"CI4H 1 2 fcjj* LfcRftR-e-f ? o 
BKIAftaSrfflVvfc. lOlliragpraRWF. 10 2« 
v>f ? n»£HBtt3lfc& 10 1 fr&r ^XvffefeMA, 

#A-r*fc»t^n«ij^BiEiFi 0 KDrtHfcaassii 

fc»mD7h, 1 0 3tt^>f ^nilteHWR*** 

1 0 1 tgA^&fc^ORMtfg^l 0 1 
itSfufc^ ? n$#AS. 4 0 5 {i^ASfl 1 0 3 
ASfLfc^-f ?o»£:^fc4fflLHfi«ai*B 1 0 
1 rt^)S»^v>f ^n^gJt^{£Jt-rs^^o.y 
50 6fct*o -/M0 2ftj£or^X-73^M 1 0 
l wrtiBtW^Offill^i-iffiB, 5 0 7 

[0040] *mmxmi Lata 1 2 tc* l JtRWtt^ 

. 5 0 6k LT\ 

!t4 5mmX 1 OmmX 1 . 5 m mW-^WM.<^.W^ 

m&w, («) ai?^-7«/^x4o t*o. 

HSttaiftS 1 0 1 <7)XX3 y M 0 2»ffl«|tt^ 
Wl 1 2c7)rtMffit¥ff : 5:^0. lT<0BHSfflK£3rr 

[0041] T?xvcm£jSixs77x~?®mftiii<oM 

JQi. ±IE?>0 1 2 fc* Lfcv-f ? ojfe#AHM€r H 2 
fc^tfcr^XvfS^SaiafflAi^T. HSU Tiro 



(7) ^^1 1-243000 

1 2 

T7Xv**4tS„ 

[ 0 0 4 2 ] *»< LT»&ft^^W"7Xv«ft# 
**H1 3fc*t". @1 3£^L£JSHA^ o?d 
ktfgjBSii*. HJ*k ^4-CffiffiL^H©*e#^g 

fc. *H»tf)*l*A i <a. XU y M 0 2ffigT35aW?l 

i2«rtSiiiifcTOflrfto. iT<3BHs«£*rr4« 

[0043] (^6 ) ^m&t. %m>77X~?mi 
Tfrofc. ^mrcim^mmkx^x^^m.^ 

4i^>f^o$^iAl. m&.LtzT ; yX-?<V£mm 

20 [0044] 014 fc*Ufcj©PttV-( ? 

o»»AilS^fflVvfe. 6 0 1ttj@EMftltfcff. 60 2 
tiv-f ? Qtt£3BKR$K£ 6 0 1 A^77 X~?mM 

^mx-thtiMzmmwm&m6 o 1 w^wtjass 

il^^^xa-yh. 4 0 3{±v-f^n^»tJ^^ 

^6 o i izmx-ti>tiib(^m^.m^m6 o 1 trsetc 

«WSiifc'e>f^oiBiA«, 4 0 5H»A»4 0 3fc 

#A$futv>f ^n»^-^r|6it3^iEL5©^*^»t6 

0 1 rtOMffl!Kov>f ?ufc<r>&MZmk?Z> J X®.7u 

6 0 8 6 0 1 ft(m&ftT(mWK 

■y ^T'fcS . MKItT'o y 9 6 0 8ti. A 1 ST. ^ 

mtM 6 0 1 0)ftm.(Omcr>2ig-?%:b-h3 8 mmT£> 
0. ^ffl^4'^*^^#i^i : 6 0 KD^b-Wcth 
XdlzmiL^ . 

[0045] T^XvcOjS^&l^T^X^JS^iOM 
J8i. 01 4^L^v-f^n^#AHSSria^3X^' 
r^X^I&^aSrffifflLTffo^. H14(c*Lfcr 
40 7XV%4zgMfct3V^T s 6 1 1(±7-7XVH4M. 6 

1 2Ji7-7X^^4^6 1 1 Zmfcthft&6 6 0mm 
X2 3 0mmiO»KcO53l^ 6 1 3{i7°^X-7f^ 

ffl^'X^T7XvH^6 1 1 izmx-fhi&wM— 
<Mf*m\U. 6 4 1 te&R^^zmFSW&ryX-? 

®mm%m<r)&&m<o7n-7^ 6A2\mru-7i,z 

[0046] X=yX^amMm^(n^ o (c LTff-^ 
fc. mm (TOS) 2r^-LT7°7Xv|g4M6 1 lrt 



(8 

13 

^XTyX^mimnmmtf ZZ#X&AU6 1 3£tf" 
LX 1 s 1 m0)%MT'77X~?mm6 1 1 PiK^AL 

(TOk) *i«eu r?xv&£M6 1 1 m 

50mTo r rfcfifc&Lfc. 45GHzC0"7 

>f ^niSM (*b*> «t o 5 o ovwmuzimvm 

m6 0 1 £:frLTT7Xv&££6 1 1 rtfcflttftL 
fc. ^tL(li07"7X-7^4iM6 1 lrtfc75XVj&% 
£Lfc. -Itf)*: £*AS4 0 33&»^»AS*Utv-f ?n 

f601 rt^MlfflfceJ»LSIt7 r a >y 9 6 0 8T'Rlt$ 

l/2HBT«5W»SVH*bi9>* "IT ££t. "IT 
fc£»Lfcxn «y h 6 0 2*»fe v>f ^n^<77X 
-?&£M6 1 lrtlc*AS*u «rt»fi^l/2iaiHfc: 

[0047] TyX^com^miyy^S. 
7miz£<omfeLtz. AftWfcfct ro-'/6 4lt9i 

iirrsmes— 5 oa»&+ 5 0 vowa-csEfts*, r 

n-764 lfc^&^£l-Vg9£2s64 2t;:J:9 20 
zru-~7 6 4 1 £T^Xv3£4i^6 1 1 l*W>£K3r|p|(c 

[ 0 0 4 8 ] *»< LT#£ftfcJIX:frl»Jtf)T7Xv^ 

m^mi 5 tenet, ai st^t*****^ 

fc*ia*HiKBP&-"T\ TO 1 . 2 x 1 0" c m-3?)ffi 
4&mm!l&e>. STO^l 0 1 *«R 

WJsw^eB^^trt. «MW^fc^>f^o«R 30 

[0049] W±<Vm. 1 JbM 6 at&K4>43C*>*tl# 
UP*>. ( i ) v4 9v%£WSimtmf>t>T 

jx^mMe^xttiziMmm&n 1 /4 ismc 

fflv** £ (c J: 9 . B&trtBbXttwf 9 n& 

<m\iMmxh& ; (ii)^7 htf>n$£-?>r ? 

o*<03tff*rtlfci&-j , c«SnS** - k lz X *) . mijfa 40 
*>%-tt*l*I±3-£4 ; ( i i i ) ^ 9 

um:wmmfrh7?x^m£mNi&x^hfdh<r> 

xa y hn&Z&Bmtot&Zktz*')* mijfalz 
im*^75Xv fflEiffllti&i:* ; (iv) 



ttffl^-l 1-243000 
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ZW&tof* 77X-?®mZfo±.2l£Z>ZttfX'Zh ; 

( v ) n ?tt*mtmmfrt>7?x*mm»m 

\-tht&><7mm&<r> i xmm^zm^^ttfzmLCD 
xuyhk.^9 vmmvmmizmxthtzitocr, 

a ?um~ijfaizftmLmmmftcmm^<o&m 
*mL^thmjuv9k. wm&mnAm? 

gatm -y ? t * ^rr £*g^s«*§^£fflt ^ ^ fc 
iz£ 0 . Htmmw>m<7)y'7x-?mm.mzi>£]-- 

iz LXW&fenr^X^ZmLZ lt%C\t i£X'% h . 
[0050] *&HH£^vtfflv^*i.&v-r ^n*^)H 
^ti. ±^«0|^(Ct>V^T«2. 4 5GHzW; 
i)K 0. 8GHzJS2 0GHz«ttlWi»fejilQBR"t 

[0051] *mifct$\ l vcm»biihMtmm&* 
aHmt. ±j£<omii l z&^ximmw&&imc?>i>e> 

mximohcDzm^tiibK -mti&§x'ma>FiJ&x' 

iaH&*c25Sifcjfi^iiL^. mwrnmcommtniz 

^Cu, Al, Fe, N i 0>ftjppte& 
fttCAl, W, Mo, Ti, Ta. Cu, Ag^rfc'<7)^ 

[0052] T&m(n-?A ^oftatAISfctJ^TStt 
n^Oil : R : ^f|6lt-SlS^c4 0 mmM6 0 mm X 4 mm 

<?mm.<F> i><7)*um ttztK ^m^u 9 o^^jt^r 
■t* t . £sa&?<( ^ vmmft-fiWzmw&A 0 mm 

7M6 OmmX 1 m 5mm <rffi3&k<r> i> <7)tf%(M 
"C*S. X07 biOl^toUtli^ #^0 7hH» 
v>f ^ n&WJ^&tfimWL < ts:h J; d t»r 



(9 

1 5 

[0053] #?|BJlO-?>r ? o&gA^Stfc^TfcL 
E XB 

tmmmz^) %M#*miX'Z& t>®m*im 10 
i>ffi8^mx$>&. £tzmgazty^xn-?>irf-#x7m 

%®$&X'htiimm ^irnx'h s . e u e x b k u ? h 
£^zi£z,mmim^ij&T7x-70)mtztbizm%: 

[00 54] 

imkvmimm mmw) arizmmzm^x* 
m&mmmmMzm?x*miizte ^xm^^tit 
^ a >? uwit^WRTmmmzffiifzT^x^mwm 
gfc^HYtjMJH-***. *muzztit>iz£~yxmmm; 

SSftS&wcti&n. 30 

[0055] (i. -?4?uwm*3m) 

< mmm i > b 6 tz#&m?r?4 9 umtT&mn 

^feswfc^r. ^mw,mM2TM3ffMmzm^ 
x%s&.Ltzi>0reb&.wft. 10 ummwm&m. 

1 0 2{iv-f ^o&fcPMtf^&Wl 0 lfrbryX-? 

mm^xi-iteMzwmffivmmi 0 lowac 

^LTRtt&MilHfe&xay K 1 0 3liv>f ?n 

*^p3^«^«?g 1 0 1 izmA-t&tivxopimvmmfw 
1 0 1 ffumm wmztum ? otwAarc* 40 
5. R®«^gi 0 Hi. wiwwyRT- 

2ffllg^!fc^i:l3t2 7mmX9 6mmT?>oT. W« 
g#3 54mmt*S. RM^^fl 0 Hi. CUSffl 

[0 0 5 6] lO7M0 2<0ittliI340mmM 
7 5mm. Il4mm<7)j©g"e&&. XU-y M0 2(7)1: 



Wl 1-243000 
1 6 

^ L < J: a fc, v>f 9 uW»A& 1 0 3 if>t>ttfo» 
fcittrfcL*:#->T4 0mmiP^>7 5mmtXmmLX 

. ^wj&i&axo 7M02 jmmftiKff 1 0 1 

VftMlz<§ftm&7) 1 /4lBi?^LTSW-&ivO* 

^gwo^rat&^-r s 2 . 4 5 g h z <d v 

9mmt*5. £*S. PMttg&W lOltJ^W^) 
Xn>y M£ft4 0mm^Pi-C2 8flSkft&*lXti&. 
[ 0 0 5 7 ] V>f ?a*|*A«l 0 3fcJi. A*97* 

•x— K 2ffattM£2§. T-fVU-*. 2. 4 5GHz 

JiXV**. v>f^n«»A»10 3«)BniNta4a6fc: 

tj^Tiine«raaraFi o 1 fcHarr***«. #asbi 

0 3H RiWI 101V)7>f^ n^^A^I$ 
SffFS-frTfcPWWjaiirapl 0 l*>£>#Ag&£HTv 

[0 0 58] a6^L^HS^ffifflLT<7)7-7X^ 

H^) fci 07°7Xv|64M (TOKO rt^m^fm 
U TyX^mEmtfXZtfxmA^mitLXTyX 

~?mmftizmAL. nyy?****^? (tb^> 

1 o i *^Lrr5X-e«4^rtt:«M-i. ztiizx 
^^x^m^w&^ar^x^tfm^-h. ^<r> 
men 9 ns&L mxm i o 2 *it lx nmwmim 1 

0 i mzmxztL. nmwmkm 1 o 1 rt*±jdsw6r 

|6j{3^(fiL. -SOU -^ifo#xn 4102^ 
LTT^Xv^^rt^A^ii^. -^L/cv>f 

v$Lcr>BiMfi)ty%;\,wX\ -7 4 9 um: i < 77X 
[0059] <§awi- (1) )B9(c*«»0-e-r 

4^S50lSm^^V , >T^L^tc7)T*ft5. 

1 o i(iP3®«^^. i o 2ttv>r ?vmmvm 

ifeVl 0 1 3&»4>r5Xv»4aA4iAi-Sfc«><cKR« 

0 l^rtffiJfc^lLLT^tt^ii^^OXn 
■y K 10 3«v>f ^ am PJ®^^ 1 0 1 izBA 
+Zi3hnMSVmtl?8l 0 1 fc*i[W»es*utv>f 
?ojg[#Aa&. 4 0 5J4»Aai 0 3tC*AS*lfc^ 
^n«[trt^ia^It4»ILnfiHj^»B? 1 0 1 rto 
SISMV'f ? n&^^K^igjl-rs^aiy n -y ^T'fc 
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WRT - 2)mm$mt |^t27mmX96 mmT'&o n&£~:fr[Sj£#E L^T^K^t^ 0 1 fl<7)Piffl!K<7) 

4"C^3 5 4mm-CS>S„ PMtf#&Wl 0 1 ^ ^n^C^ft^ffiatt-^ffi^n-y 6 08&SI 

mz?-'rj>7'Ltz±£mt=.mz3-T-jy7'Lti- [0064] ©g^s^i out ^mmmco^map 

mXv*rtfmZtlZ^&. XO>/M0 2tf)j£tfti£$ WRT-2«^^f tlit27mmX96mmti)o 
4 2mm. d4mm<03©BT'£>l> . -I?)j£i&DXn <y h ^'722mmX292mmtft5. 3©&K#» 

1 o 2 imrnmw* i o i ^iukim o mm» t6 o 1 1±. mmmmu.-otz^xy-y uxmr-mfc 

[0061] ^?o&«Ag&l 0 3£Ji. 4X^7f 10 i*fc»«H*3— r-f ^Lfc±(c!Et:«^3— r-f ^ 

*I*H«S^S. 2. 4 5GHz ^LfcTJi* AD>yh602«« 

»fl»dft*^^ ?n*WB (*HS) jWtfcSStS tt»i*S4 1 mm. iI@4mm<^e^f&S. ZCD&Rcr, 

tix\*t. ^07^4 0 5i4, a i mx\ mum xn 7 b6o 2mmw$m?g(> o i*>rtwts»4 om 

ft-^fflH^ftTfcO . 5VH3l^^20<7)KltS^V mfgPiT'4 6fl^SS*lTV^. ^ ?Ojg[gA&l 0 

jBa^fts^iittfi o lcort^ji^Pi— f&*>^ *\ 2. 4 5GHz<DmmL£$f~i~?A ?vimM 

2 7m mtfc 0 . V>f 9 aSE#A354 0 3?) W£) tfJifcHg^ftT V ^ . 

[0062] *agaw»c4J^Ttt» 7*7X-eaffl[<oi^± fift-^aHftft-c^ o . a^fcTOa^owKHBB** 

Ofctf). 3»5tT$^J:o£»5W^#&£S»rCt> 20 V>f^o«SIA»4 0 3<OfiSfc»L'C-tfLm4 5' 

Witfor^iafclTirflS. W^. #5$ (TO*) * > 27mmT'^ l 3. ^tf>4"l>a^Ag&4 0 3©|>6k- 

yx^mm^fx zaxmx^mzit LZ7°7X~?mi aiwx\ mmmMzmnE.nm:$> o . Ritirr* 

Mrtlc*A?-*. Stm^ (TBS) tciitt^futa^r *£5&&*e-r ^ntt«0Jtfr*i6ifcit LT4 5' m^.M 

99y*JW7 (*BS) SrHIIL. )S«)e#3BBtt3H*€F6 0 1 ^rt£<3^2«rt«r;b-& 

Sr^a^JE^t^S-r h . v>f ? ng&S ( ) i 3 8 mmt'$) 0 . ^»4*aWBBttai»EB 6 0 1?)* 

4SrtK:«IM-4 . «fc DT^Xv&^rttJ^ [ 0 0 6 6 ] 0 1 4 fc*LfciSI*ttffl LTcOT^X^ 

■%7yx~?im£th. znm^A mm*, mx&i 30 asm, mm^nkoizftbixh. hu*>. 

0 3£tf LTRjiltfsS&'f 1 0 1 rtfc*A§*u #B!7 (TBS) fcJ: *)T7Xv%£M (TBS) rtSrESSf 
n«y?4 0 5fci 04HE^n v^4 0 5£>ifflC3nS|fc 77X^2&4ffl#x£#x#A#&£:rt-LTT 

4rae£ftTRjS§tfg«E<i 1 0 1 rtfcfi§»U #ffi$*ifc 5X7«4Srtfc»A"r*. (TBS) fcIHtS> 

v-f^o*R±3FF*LT«rt»fi^l/2*J*t:«» tvfcayy?9yzjWf (TBS) £f^U 

fc3ttM*»*>i>i9>S "IT *4it. -JOT fc^SfcSHft -7«4Srt*I»a^ff*tlBW-S. -?A?uwcm 

BtfLZtifzXVv hfrttTyX^mmft^AZti (TBS) i 953ra?>m;Jj£3©§m#&^6 0 1 

<^S#A^|6)gi5T'^SS:*|jlT'#. %-are>f ti. #AgP6 0 35:^LT®gtt#S?g6 0 1 rttz^A 
^^Aft^igt^S . 40 ^T'n y ^ 4 0 5 £ i « 7 ^ 4 0 5 tf> 

[0063] (31301 1 - ( 2 ) ) m 1 4 t:*||Bg<7)v SM=#l«Hfc:affiS;h.T PJ®*^^ 1 0 1 mffifc 

A9atm^^<DHftChl>Z^m«¥^SBSVt U 4ooftarW±R«7'ny^t:J:9eflfcR«§ 

»6<ofiafca6^v^T^«Lfcfcwftfi. a*. 6 0 /2tj$fc®fi^via5$ftvfc*9>* "is" ^4t. 

6 0 1 *^r^X-73^4^^A-T4^*t^©^*^ ^l^^#A$ii-&. T^L^o 1*1*07^ 

^6 0 1 ^WtMLtlft^Mmn •/ Ste&M£^HifT*ttat < «»t. T*&ftfifi^v 

h , 4 0 3 ttv>f ^ nj££»K*§Wg 6 0 1 tsSAt >f ^ n^S*^< ^S#A«»'«|Jfflit' 
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(gg092 - ( i ) ) m 1 6 ttmicovf wifcT? i ?u&77X^wmkW£mmzr?x-?c wmmz 

mmmmz^-t. ~?4?u$mxmwt lt«. m mxmmt tx\t. ±MLtzm9iz*Ltii><7)zm^x 

4w&Ftt:t>toiM\.w&. m*>. i o umm ^h. sommmw^. &o2\$mmmso i 

i o 2im#m&?§ i o i ^ryx^nmm i ^ryx^mms i i wz-?j m&zmxt&tz 

1 1 4>£^>r ?n&£-#A-r&*tf><9Xn y K 1 0 3 tbcryxn >y K 81 2 Ji77X-7f&£M8 1 1 

{i^K^s^ i o i iz-?j ? ammxtmxn . 4 ssn'g. 8 1 3 5x7^^-0^x^/7 

0 5 ii#t^i«^ 1 0 1 ftizvf 7 --nmztm X-?mM8 1 1 (;:#Ai-££#><9S&--<9;!fX#A¥ 

ixmm-<t&t:#xwm7'v >y ? . 11 2jiHj£m 8 2 1 immzmmmm-&ti#>cr>m^ 822 

1 1 SrfltJfct&SIS^ 7 2 1 Jiflffitif 10 <iSft8 2 1 £;^rs*ffc£8ft. 8 2 3 ti3|-<D# 

/ci6c7)a«^ 7 2 3(iMiB^'x^r5X73t?s^ 1 1 1 xz>nmm8 2 0 izmxi-^z^m-cD^xmx^ 

ft\mx^htzfr<nti7MA^mx'h&. trxmx^& 8 2 4 tir^xvis^s 1 1 tfmms 2 0 1 ^ 

7 2 3 h LTtt. mm v y^o^^A^nai^ ^irrs^?L^siK-eS)S . xxmx^&t lxiz. •? 

m&^zmm-tz zttx-zz. -i? n^r^x^zm-t^^rnxn^-ri i>?>x'f> 

[00681016 \,Zm\_tzWm:®m LTif»JI£^ tVtmmmth «! . 0Ut£ y y^^xfxs 

^-s^witi. mti£arcr)kmxh?>. mm&fc xm s $mm%tmzmmt&c\ttfx*z>. *mwmt,z 

ffl«RfStf^7 2l£T7X7*!yiMl 1 IrtfcffiS fctf&S?«#^£^t^iBat«\ #iL<l25 0m 

Lfcft. PfUfc (TOS) fci OT^XV^P^I 1 1 mH3 0 0mm«Iim. 

flS-m^PM-rS S#7 2 1 [00721 01 8^L^S5-ffifflLT*IISIiS-^ 

mzxmwmmzmmnth. Kmxzxxm 20 j£-rs#j®tt. mtfmTofcfcOT'&s. mmmm 

A#& 7 2 3 5r:fr LTT7X7J8UIM 1 1 1 PilzmXL fflO*tt8 2 1 £*|UIM8 2 0 F*i<Dgf*da#tt8 2 2 Ji 

jv~f (^Wrs) zmm.L. zryx^xmmi 1 lftzm s 1 iav«as8 2 ort*j^*ft-t4k*t, urn 

mco&Mzmm-fh. mamm (*®^> ± o^r #&8 3 1 izi o*&8 2 1 ^ma^iaEcsiam^ 

llom^SrSa^&t l 0 l ^LTT^XvJfUiMl 7?Xvmmnm--(r)ifA*9h-0>tfzmX s &k 

1 1 fcftlfr** . iiifcJ: 0 T^X^MSg 1 1 1 fit 8 1 3 LTT7X7f&££8 1 1 rttWAt"* fcft 

%-&75X7#»r6. r;t*ot, ifxmx^ ®-o#x£s&-«#x^a#&8 2 3£^ltj£ 

&7 2 3£tf-LTT7X-?*!Uim 1 1 flfcSSA^ft*: I8M8 2 Oflt^A-TS. ifcV^"r«SUfi (TOS) 
1 ±fc:fi«UHW»WBe£- *§ggW£*J^ 30 7X^?&£S8 1 1 &tffi£§l^8 2 0 rt£i5rS<0£B>Jfcr 

xa. nmvmfo 7 2 1 tzamamemku mm-h . ^o^m^ (^0*) «t oBrMom^j^ 

P3®KS*^^ Lxvmth c\ t i>*imx'$>& . ^Kwg 101^ ltx7Xv^4M8 1 1 izim 

[00691 (mSW2- (2) )Hl7fc§a«2- "TS. ^fLfci 0T7X-7%4M8 1 1 |*W>*fcJ&-& 

( i ) -c*Lfcai**«ftffliws i 3 wiiftLfcP9ef r^xvT&^fs^-rs. iitfcoT. m-wxmx^ 

mTyxvcvDmtemmmmtnet. m 1 3 ltt-^xvu^ms 1 1 wtaiASft*: 

tt. HMM2 - ( 1 ) T'^L^gSi:{±S«£7 2 1 <0Sc lg-^X(iliie. ^jS^iiTvSttSSr^-r-S,. 4i£ 

i:K^^X#A^S7 2 30^fe5>mS^fCffi<7)^ Lfc«HHitt#?L»)l«E8 2 4 ^iKiLT^lg^8 2 0 

jswtwifcv*. izmmzti. mz.<r>tfxmxjms 23^ txtmrn 

[00701 tixmx^mi 2 3 (cU^ttftidFL^^R 820 £*A3h&Kl£>tf X KJE LTliilgft^4^ 

mctixh*). mxmx^m^MzLxmLVM 40 4^L^BuS«s* { si*8 2i±^ft^Lt(^ii^ 

#7 2 1 s^H^fflttfcESil-C^*. S*7 2 1 ^ ifc^-t. 

T&mmffflzx *) mx-% tzotztt^xm. 1 0 0 7 3 1 (nsw 2 - < 4 > > 0 1 9 

#A^S7 2 3 ttMSRdB tritSfit L< (IS^^M ? o&7-7Xv3(Plg®^T^X br^xvc VD 

fflftrr^^rxtt. Tyxvomm wmt. mamz- (3) -c^Lfcisptr^xvcvD 

fc«a*«urc# ^®H^i o*^^rigT'S) 0 . mi mwizmmmz^mmmzmm-&mm'mz& 

{f-5oovA^+2 0ov<7)i:^Mrx v iaadft4 wti*rr\ ffioii^{igM0iI2- (3) fcav^ 

0HzK3O0MHz<?)3t^f(f5^tm V\ 8 3 1 «S*8 2 1 ^ffit BrW^^iStS 

s . fcftasraHL 8 3 2 {iBBB^s 3 1 *»^<o"nauwe 
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s3K«a«tn&*. zzxmms 3 1 a. %mt. ^ &9 2 1 ^j^co^TiasiiL&a^ tos?>#x# 

m&>£>tf)ft£i^-t£y7^?b$7-fc. ft^S^ A#g£tf LT^#x£T5X^*!yig9 1 H*jfc# 

y7Lfy~tet%4 y^rv-ft. %mj&&3 2\z a-ts. ^m*mxy-hizy-vtfx*fcL. tv 

X^h . *8SBWfctJVvc«, Sfls8 2 1 ±»J3£8 LT . 7?X-?>?mg. 9 1 1 rtfcfilrM^E^tTOt- 

3 1 *^^«^3fei&»Bit-r^c: i:t= j: o . atts 2 w^v^r ?v%.mm£ oms^m^js- 

1 ±fcft^L^»!6tt^^H>^^^2:ffiiSI$-«^S<7) #tfc#i&^6 0 1 Zit LXryX*?mM9 1 1 Wz& 

x\ mtbxm&mommdw&mz. &-r&. ztuz* *)Kjsm9 1 1 i*«;:%-&T7x-?# 

[0074] ffi>m8 3 10%mtlXte. t&S&m? mL-t&. #X#A#&9 2 3£tf-LTKiS£9 1 lfl 

y?\ n&kmyy, mmm^m^yr. **sy- 10 (c^ASftfcsostfxtiSije. 

xVU-f, Ar^-if2^^. NU-if. YA [007 7] (§|g0«2- (6) ) M2 1 IZ^JU^y- 

G]y~^3ismmm:k'm^mmizHmLtimmizm. hmy-^x^cvDmu(^mmwm^^. *§ts 

[0075] (§gM0«2 - ( 5 ) ) m2 0 fc#f£HJ|<OV ^JfBttf>iIigW^j££fT oXd IZffifcLtzmW. 

a ? v&Tvx^wmwx-y- vwr^x-vc v flre&s „ m 2 1 testis wen 

MSrM^L^^^WiWia^^i-. v>f ?o$e#A XvJt>UIM9 11, 9 1 1 ' Stf 9 1 1 " ifitfx?- V 

mmtLXit. 014fc^L£t><O£ffllvO^. 60 9 54Sr^LTji^«fci;$#iTV^T. 3^<r)T?X~? 
limWfflmmWg. 6 0 2{i7°7Xv«SM9 1 1 20 M3^9 11, 9 11' St/9 11" Ztl^tiM 

nzm&mme o 1 *>£><o v^r ? o&s-^a-ts &sfflj&oii£iw££»e§ h «t a k&ot . 95 

oxo <y K 4 0 3{i#K#»?i : 6 0 1 fcr?>f ?n&£ 5 (iSttiM 0 ffi Lffl«£££g. 9 5 6l2Xfls&£ t DJB 

#A-t5#AP. 4 0 5«v>f ?n&£ 2^K#ii£$-£ Mmm^Xh*). «i6*)l*j*fcfcL *ti?ii. gtti* 

tsk^i^o ittm&zit&tiibcwmxv v oait^b'y95i. mmzt o^b>9 5 2*«$ 

*\ 6 08(i®t^»^6 0 1 rtoafiMHciJW-S^ 9 2 2fcHfftt£fr9 2 1 ££8 ■ m-tan 

?o&<9£e£lt£{giiU v4?n&<Dft88&$£|ni -5-T*0. 9 5 7{iiag^«81g-Cfc5. 9 5 8(i 

±£tf &**><?)KSf:/n 9 1 2(i7-7X-7Ma^ SfMttiSSFfflOrjy^^^yxyxWT&S . SffcMO 

9 1 1 fcflww-sasraie. 9 2 1 ujsircaiR&g aj ljk b> 951 &t>m 0 aj s*ufes«ai* 92111 

9 2 2(i^*^f*:9 2 1 T5XV*?U1M9 11, 9 11' 9 11" 

k6fc»ossfc ojjfb'yr-jbs. H2 0fc^Lfcy- 30 0^*^952 icsttMi*. 02 1 

hS7^XvCVD§aBciiVvm ^#fc0*'b'y9 fc^LfcT^XvCVDiSMciJVvtfcL V>f^o^# 

2 2^^|B|^^co*«cjM0aiUt:b>^'ffi$ii. ASSkLTHl4fc^Lfct«)*ttfflL'CV^. 9 2 
*«s^OaiL^b'yfcSf*c^# k 0 *t*y9 2 2(i. 3,923' RV9 23" HZtl?tlMmtfxmA^& 

K?hT-m^cDn^mEWzt\mztct:m&t -c* o . 9 5 3 . 9 5 3 - 9 5 3 - ti-eft-r *is=r 

£ . * LT3©^5^«9 1 2 fc£ffc&9 ffi L*b>jfiflR S««fflOi!nm^aT'feS . 960, 960' &#9 

mtifzM£.mistcr)^ m^mm^m 1 2 tm& e o* i4^*L«ir5x > ejBia9 11. 9 1 1 - at/ 

o#b*^«aftsnfcj^s»kwiafctt, ^0 911- ^m#g-c&s. 02 ltssLfc^meifl 

[0 0 76]H2 0fc*Lfciet*ttfflLT«IIWfc» 

flW-***»4«li.tfOT»k*J0'C*4. ^B»wai* 40 [0078] **iH0JflU-Kb>9 5 1 Officii 

26oasu-Kb*y*»6sioajs*i.*iwiaH*c9 2 i*^a *»*afi*9 2 1 *7?X'?>mm9 1 1 , 9 1 1 - a 

^co#xy-h£^LT:r7XvS!yiM9l 113IU 1^9 1 1" 3H*5**k0sJfb*y9 5 2fc-fcyh 

i^^Si*c9 2 1 £Mt3^^^X^-h£^LTS afl£^0aiLfflS^^9 5 5. 7*5X72!yim 

i*^#fc0^b'y9 2 2t-fe yh-rs. SfKSOiiiLsK 911, 9 11' , 9 1 1" %xfw&g$W)mmg.m 

vy&mirthasma* 7?x~?>mm9 1 1 mm H9 5 6 o-e^m^pm^gtc <t oe^m-ts k^ 

flcg# fc 0#t>^JM^4^e|a8««i«i^, ^ fcjl»©9 5 3, 953' Mf9 5 3" tJ: *)^m 

w&ow^mzx oE^fm-rs k*fc7"5xv»i (^921 znwn^izMm&'th* wmn&LX 

M9 1 l Hifcifttt ^>^^@^ii»gfc X b*y 9 5 1 &^S«£^§ t *) #b> 9 5 2 €• IaIfe$-frT 

*9 2 1 mmn^mzm/mth. wkm\& ljk ^k**9 2 1 *BfsoastciBsu**«^. ^'x»a 
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77Xv>mm9 11, 9 11' Mf9 1 1 " MiZMX [ 0 0 8 5 ] gmttSfti: IXH. F e , N i , C r , 
-f£. fixy-h9 5 4l,z7-htfXZffi.L^ T^X"? Al, Mo, Au, Nb. Ta, V, Ti, Pt, Pb 



o , 9 6 0- xx/9 6 o' zitLxmrnvEMzmm- xmtcizi>mft>tih . mmmfat txa. s i o 2 
h . ^m*<7r?4 ? n$mm «t mmnmijzmwm &(vm*?&mmx . s i 3 n 4 , Naci, kci, 

W60 1, 60 1' M6 0 1" ZitLXzr^Xiym Li F, CaF 2 , BaF 2 , AI2O3, A IN, MgO 



1 ' &V9 1 1" rtfc^&T^xva^-rs. ;r xvmtt'->K ^v&t^-Ufy. #vxi-u 

fcfoiX. #X#A¥89 2 3, 923' RV9 23" 10 >\ tfUTS h\ ?KU -f 5 t*=8tif*>Rgil»tf>7 -f /kk. 

Sr^-LTRi5^9 11, 9 11' Mf9 1 1 " flfcgA is~Y%}£i>mft>tih. 

2titi%mtfz\z®m. ftMztixwmftt&j&L. & i o o 8 6 ] nmm&mitfxk txit. 

#Sft9 2 l±.iziimLXtm } m<?Mf8.Z £ #x#*&BJT'#.g>. SSP92- ( 3 ) &tfgg0«2- 

d lt. 77X*?>®mm9 11. 9ii' 9 ii" ( 4 ) iz*tt:77x~?wmmz®mi-?>m£. r? 

zffi&ttiimmm 2 1 Mzim^izm&nwm x^ffmmx^^m^tvmxhvmLn^x 

xWWi^wrs . ^aiB^^-tt^ 2 tfcz*f£K R6±<Oitfe«ysMrto®z:c7)^#A^g8 2 3 L 

S«c9 2 1^Rl^fcJ|gillLTt>J;V\ Tiii^AtSifciliL^, ifc. T^X^ 

[0080] ^mcDr^x^ummiztsn^Rmm ntmtmstz^m^taz< <$t#cwmvm\*tfx 
fai>t< teTvx^mEmnmf'fmmfon&wm t 20 12. r^xv^g^ftcoss-^'x^An 8 1 3 ^ l 

L<liO. OlTorrMO. 5To r r<7)®B*>£> TT^X^fBigrt^A-rS^ U*. 
SiRt&Zti) i X'Z&. [0087] a-Si, poly-Si, S i C%t'0) 

[0081] *m*7)T7x~?xmjjmizj; mmm s i mmimmzmm h^m,z. mxmx^m 

mfti-iz&j&tmomm&mii. im-thfmm^m 823$:^ lt#a-t& s i m^^^tismt tx 
#x<7)w& s &mm0m.. xx/mmzx 0 $&m%& s i h* , s i zH&izmm^ym. fh^x 

*\ -HKtofcfct ffiU<(45 0BM6 0 0x:<7)®H. f;^7> (tes) , fh^f/^y (tm 

SSfclil 0 07^4 0 O'Cnm&X'foZ. S ) , i/X^Vi/^y (DMS ) &i:'<7)^^>1S. 

[0082] *mi(?>7'7X^ymjj&lz£&fmm<r> SiF 4 , Si 2 F 6 . SiHFs, SiH 2 F 2 , SiCl 

f&fSH. mtt%>*fXt:mgmiR'r&Ztl,zX*)S i 3 4, Si 2 Cl 6 , SiHCh, SiHzCh, SiHa 
N4, Si0 2 , Ta 2 0 5 , Ti0 2 , TiN, Al 30 CI, S i C 1 2 Fz^k'Wwi^yym&k'. fgiSJ&E 

2 O3 , A 1 N . M g F2&ife9|g|i)gL a- S i , P o TtfXDWTJfc* &tf>£ftl£gMfc:;ffXftl,#S *><7)# 

1 y-S i , S i C, GaAs&fcWgftJii. A 1 , *£lf t>tl&. £tz. Z<?>%&<7>Wi-mxm\U& 1 3 

w. mo. Ti , Ta%k'<?>i&mm%t\ %m<Dwm ^itLxmx-thryx^mm^xttxit. h 2 , 

ZWmk<&m-&Ztif*l&X'*>&. He, Ne, Ar, Kr, Xe, Rnj&W&ft.*. S 

[0083] tttmfrryx^wmmmmm. 1 3 n 4 , s i oz^ws i tom&?iii£^j£t£*§ 

ttjifflT'^ * . -e<7)i§^ wr&#;*£igasirc-r ^<7>mr<7)^#A^S8 2 3 £fr lt^a-t-s s i /& 

&z.tiz£*)mufmfoi>L<temffimkLxs i , a ^^rrsism*: lti2. sim, si 2 H6&fc'<D 

l, Ti. Zn, Ta&fc'£&ffll/C.Iil£>Xf*:t>L< iHS^^^S. fh^Xb^yy^y (TEOS) , x 

iimwmnMimwfo&wmttimzMzitB, a h^h^yy^yfTMos) , sj-^^f-n^n 

s, P%t'V>V-Vy7Wm%k'iMmX'$>&. mz* 40 fhyy^y (OMCTS) ft^OStts^MSL S i 

^tfeV^ffl-r-S.r7X-7«Seffili^U-^y^ F 4 , Si2Fe, SiHFs. SiH 2 F 2 . SiCl4, 

StfefcfcjlWrC**. Si2Cl 6 , SiHCl 3 , SiH2Cl 2 , S i HaC 

W£m%k'<7)? U --y/fcttflW"* i t i>X'Z h . I . S i C 1 2 F 2 ^i: WNn>-5 ^iS^ET' 

[0084] ^BBcor^x^jpi^^j: mmm. Xxw&xbh %><r>& tzi£&%iz#x{ti%z i><r>m 

ffl&ZBfcrmm*. *mftx$>ixh. mn&<oi> if tti. ^m^^-co^xmxns 1 3^ 

OT-fcoT*,. feS^(4^^tt<7)t,<7)T'&-5TtJ: ftLXMXt&f&lftb LTIi. N 2 , NH 3 , N2H4, ^ 

V^. ^fL^><oa*tli. S^tt. Utt^ SUM df^^^51fy (HMDS) , O2. O3, H 

wafek'vtimnimvtiisb. -5oova»4>+2oo 2 o. no, n 2 o, N02%k'tfmft>ti&. 

V0)W.tfWTXi>L<imm4OHzfrt>3OOM [0088] A 1 , W, Mo, Ti, Ta&fc'O^^f 



>mm9 11, 9 11- W9 1 1" zm&&9 e 



m.9 1 1 , 9ii' Rt/9 ii- t^-r-s. 

[0079] ZtllzX *)TyX-?>mm9 11,91 



( 
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mxt h&WM? zirti?z>mmt lxh. h u * ^ 

T^S-^A (TMAl ) . h'Jx^T/PS-^A 
(TEA IK MM yyf-;PT/US— ">A (T I BA 
1 ) . v^f-A'Trt'S— ^AM-f K^-f H (DMA 1 
H) . 9vy*TViiM£—fo (W (CO) s) . ^E'J 
-firViuVit-liV (Mo (CO) e) . hU^f-^U 
•>A (TMGa) % M»X^-;^*';^A (TEGa) & 
k'<7)H®&m. A 1 C 1 3 . WFe , T i C 1 3 , TaC 

<7)%&cr>m-<7)tfxmAn8 1 3£itLxmx-?z>77 

X~?mJ8tfXtLXlt. H 2 . He, Ne, Ar, K 
r.Xe, RniWMlS. 
[0089]Al 2 O3, AIN, TaaOs, Ti0 2 , 

tin, woz%z<mm^mmzwm-&m%v> 
m-wxmx^m 2 3 zitLxmx-rh&MMtt 

^tthWMk LXM. h l J X ^)VT)V $ — •> A ( TM 
Al) , HJXf-/PT/!'$-'7A (TEA 1 ) „ MM 
V^PT^S-^A (TIBA1). ^WTVI^S 
r^Avvf H7^f H (DMA 1 H) , fvyXrVilfr 

(W (CO) e) . ^)^firVijlVif-—)V (Mo 
(CO) 6 ) . hU^Cf-^U^A (TMGa) . MJ 
X^/WXTU^A (TEGa) &j?a«fl|&fL A 1 C 1 
3, WF 6 , TiCh, TaC U&fc'CTVM^y-ffc^g 

^rif^w^s. ^<m&<m-<Mj?mxu 

813 £^LT#A^6JSm#Xi: LTti. O2 , O3 , 
H2O, NO, N2O, NO2, N2, NHs, N2H4. a. 

^t^ViS^^y (HMDS) *zwmftyiih. 

[0090] mfo*mcmm>mfrh%&<m-'V>*ix 
mxus 1 3*itLxmx-thwmifxk lx\z. o 

2, O3, H2O, NO, N2O, N 02% t'&mf^tl 

ttz. mkzmimwmmthw&cotfxmxn 1 

0 95r^-LT#A-r^S-fkS^'XfcLT{i. N 2 , N 
H 3 , N2H4, ^^^^7^ (HMDS) & 

#A3M58 2 3£:frLTJim#X{2#AU^\ *>L< 
<iSg-<0#X#AP8 1 3Sr^-LT^A-rS^xi:^ 

[00913 m:i3m<nmmz9v--y'7^h%& 
ffym-<oaxmxus 1 3*^^A-ts>'j-->-^ffl 

tfxfcLTli. O2, O3, H 2 0, NO, N2O, NO2 

vy-$h*l&<m,-<r)ij7MXU% 1 3*>£>#A^6? 
V-~y7mtfztLXli. F2, CF4, CH2F2, c 
2F6, CF2CI2, SFe, NF3%b'tfmft>tl&. Z 
««^«I!L4VW, SZO^Afg8 2 3 £fi 
LTiim'^tiSA L&v \ t> L < lzm-<Otfxm XD 
813 5r^LT#A-r-&^'Xfc|5l«^'X^SA-r^. 
[00 92] $mM2- (IK 2 - (2K 2- 

( 5 ) . 2 - ( 6 ) iz^LfzTyx-vwmm&m-r 
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mxafrt>mxt&. ttz. mww2- ( 1 > „ 2- 

(2). 2 - (5K 2-(6) fc^LfcT^XvBUi 

WiS*^) 7 x t L < <2 7 >r /PA?>gg&tq£ 
iJtL<<±l&£. X /^y^'xfrffifflLfvrr^Xvt 

10 [0093] 

im*mi amm) *m\nvj ?u$mx§m8.v 

[0 0 94] (ffiflMl) mibttLtzT^X^ym 

mmztm lx . m^mmm^t h ^^m^mt lx 

(rMmZ-thTWyrXisVaym (a-s i : H 

ji) cnmm^tz. tmr^x^mgrnemmm 

miOlttX. 09fc^Lfr|gj£?>*>tf)£fflltf;„ £ 
20 *72 1fcl/OL AlI?tf)HfitfK7A£ffifflL£. 
ii\ PM#H?A7 2 1 ^T^X^JJMl lifter) 

%mmi 1 lf*j£l 0- 6 TorriT'SSSfML/c. & 
^T'P3©«H7A7 2 1 ^^Sr^it^StJ: 0 3 5 

ovtxtmu cw&mz&mLrz. nxmxm2 

3*ftLX*:Si<' : 7>ifX*e>00sccm^ ftmtfX 

£3 50sccmogLtr:r7Xv2!uiMi i lfoizm 

lWl0mTorr|:fiKL^^«2. 4 5 
30 GHzOW ^Dj^mSiOl 5 0 0WOm*5r^*^ 
S^IO l^LTT-^Xv^iaMl 1 lrttfSJ&U 
^iitJ; OT^Xv^a^i l l fi(;77X-7^4g$ 
*fc. iiOJ:3tLTP3MttK7A72 1±fc:a-Si 
mOUfft'^ . n btitimzH ^X . 

&&m**mttm (js^^ssemga- i 1 o 

0) fcfflWtHieUi. *<m&. H^Wta-SiR 
^^Hagfc^Hiti. 7 50nm/^ ±3. 7%fc 
m»^HiS:*Lfc„ S^:. *^WS«1 2 mo 1%T 

7 a zmmmizam ttz^y ymmm^ p - 7 5 5 

[009 5] {Qfflm2)mi7iZ^Lfz77X'?>m 

tz. mvmWSl 0 1 b LTttH9fe^UfcflBi»t><0 
a«c7 21k LTfct A 1 S<7)R®KF7A 



(15) *$§f§¥l 1-243000 

27 28 

-?nmm 1 1 1 jckbu znztit: mztt. w ms.8 2 1 ffxfjmzmm^ti. m-<r>^mx^8 2 

(^m*) ^LTMT^XvJJUaMl l l|*j£l SZftLXBAZtLf^Sz/^ytfxtBO&LX. iKfc 

0-«Tor rtX-nmmmttl. «VYtpMpRK5A7 ^ym^Jaym^8 2 1 ±ft3»RS*ufe. #4> 

2 1 Sr^FW^jDl^gt i 0 3 5 0"CiT»L^(O tvfzmfcis U 3^iW)||BPIi0 . 1 »mXb~>1z. %h 

900sccm, *S#X£ 5 0 0 s c c mCOgS IfclfWfiE. &tX#IB^ft®m^*ftm£iFfliL*:. 'J 

mxTyxwrnmi 1 1 wtaiALfc. ^phsoski -rwasmmzm. ■stfctfofc. ep*>. «a 

jfc&il&U I&5M1 1 lfl*12mTorrfc«m. SflfcitSUfcJhfclA 1 m®£EMU 3A 1 ffifc S i 

fca. ^TO^2 . 4 5gh mmmj: o i mtxazmmME&mtttizt'vwmmz.sMv/' 
5 o ovwnijzmwmm 101 zftLxryx-vxk 10 c mot**^ £«raircaDfc**atei»£L;fc. 

Kill ftCftttU .IftfcJ: OT^X^MJI^l l fcSBEEfcowcfcL y-*«8&&*l x 1 0- 6 A/cm 

®ttH7A7 2 1±tr^7rX>-'j3yJi^3 0^ ti. £Jffl^fcJ:9#6*ifclMHzRFmmtftfte' 

%H3u Lfc . ***W:tti&B+* )D£g&tX%H4tt 1 2 0 n m/Jh ±2.6 %Xfo ~> 

mftffim (M^MimmEMGA- noo) &m\>*z x^-rtitm^m.^ttz. v-?n%ai* 4x10 

ffl£L£„ *«>tSJIL #6*lfca-S iRQfclHLKk -"A/cm*, |ggB£B±l OMV/cm. #ffipfil^ 

J^-ttli. 330nm/^ ±4. 3%fcJSP5tfi£* 1145X1 O^cm^T'fcofc. i*L<»«>e*»4>iffllft 

Ufc. ifc* *3R**JB4 1 5 m o 1 %X~b^tz. Zti y'Jn y|gli«5r§iT'£>6 £ k OTlBSJifc. 

6<^ii36»6#^*ifci8ia»a r irc*«ifc**«BS 20 [0097] («ffl«4)Hi9fc*Lfc*r^hr 

ifc. ^MflX^^tUzmXfcFy&tmmi 5X?CVDgf (photo-assisted P 

{c8QtLfc^y>«»§»NP-7 5 5 0WaiL. lasma CVD a PP aratus)MU 

*fr*XffiW?LT«5-r^ hfcffofck £5. ©a® tt«8 0 1 k LTli. H9fc*T««<otw*fflv^:. 

£ k aT&fc. Sft8 2 1 k LTti. PiUftteftS' 'J 3 >«« (BSMfc 

[0096] («UBM3) Hl8tc*UfcBWrr9Xv < 1 0 0> , ffiSWl OQcm) £ffifflLfc. ft. is 

cvDumzwau #»fl*^^-h«aMfflHk^u u=i>«8 2 lHa^a^ts 2 2±tMu;. & 

Stt®^8 0 1 k LTJA. a r^8 5 1 £tf LT75Xv*£M8 1 l&tfl£I^8 

9fc^LfcaBS^)fc^)*fflV^fc. S&8 2 lfcl/tli. 2 0^1 0" 6 Tor rit'SSS^Lfc. §m^83 
PMmS B B H^U3^Se[(M^rfi[<100> , fifii^l 30 lfcLTOXe^>'7°^TLT^y3yS«[8 2 1c7) 

Oflcm) £f£JHLfc. ^U3ygiC8 2 l£Sflda# ^HfctittS^ISSffl&^O. 6W/cm«fc«J:^fc* 

S82 21fciILfti. #tm^8 5 1 ^LTT^X *^U3yS(R82 l«aSB«S»Lfc. t-^833 

-?H4^81 l&W£ISM8 2 0|*i£l 0" 6 Tor ri KKU i'U 3>S«8 2 1 £ 3 0 OlCfcjHlRU -I 

T-mSSmL^. b-?8 3 1 ffl£8 2 1 £ WfiKfcft^Ufc. ffS-OtfXH AD 8 1 3 £tf"LTS 

3 o ottMRU. i«iaftt:fia*Ufe. x/rx^ iooosc c mw^fi-cr^xv^Ms 1 

AP 8 1 3 S-tfr LTiT^^X S: 5 0 0 s c c mcOgfcfiT' 1 rtfcHA Ufc. i*Lk RB$fc. ^Z^^X^A¥S8 

T5X-7|^M81 lrtfcilALfc. iilkHl*t:, ^ 2 3^LT^yx7^X$:l OOsccmiOSSt 

Z^X#A#S8 2 3^LT^y^7^XS:5 0 J«aRS[8 2 OrtfciSIALfc. «KUR8 5 1 tc»»t^*ufe 

0 s c cmO»l«T'«liM8 2 OrttaiALfc. ayy^^yx/^f (TWH) 5:^L. T5X^ 
T\ #fm^85 KC^t^^^y^^yxv^X 40 4^81 1F*!£0. 18Torr, |£M820^ 

(4^0^) S-^L. r^Xv|F^M8 1 11^5:0. 1 0. 0 3To r rt-ttL-etliBELfc. TH5&>2. 4 

5To r rfc. 4fc. «liM820rt^0. 05Tor 5GH z^V-f 0 5 0 0W<7)m^3^#K# 

rfcHSLfc. ^0S<?>2. 4 5GHziOV>f^D^ ^=8 0 1 ^LT7°^X-7|&4M8 1 1 l^tCftJ&L 

ili 0 5 0 0W^m*^S«#M^l 0 1 OtLX-T? fe. *»< LT. 7°^Xv|£4iM8 1 1 rttT^Xv^^l 

Xv^4i^8 1 1 rtfc«(&Lfc. *»< LT. 77X71 m-^'X#AP8 1 3^^LT®A$^ 

4ig8 1 1 WzTvX-lZmiZitrz. ££T3ft3i Lfc gS^'X(i7"7X7%4zM8 1 1 ^»$tlT 

77X711 r^xvA^s^ft^L^is^i, sstsk=flto> mmm±i/v^vw&L82 iwmiiz 

<7)X'h-ytz„ m-m'xmxn8 1 3 £tfL-CSA£*i HSISfL. »Z^>^a:A¥a8 2 3 £^LT#A£ii 

fclBB^tt. 77X7^418 1 1 rtTBS. tt/^7 y^'xkKfBLT. mfcisV^ymtfisV 3 
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JS^^jaSliJ^mrf^SSoKOft^b^^-lfT j££fro£. ©Kg&fS 0 1 t LX\t. 09fc*?« 

MZygo (ffiftg) TMfct&ZtizJ:*)**)*!. J&Ot^fcfflVtf:. £#82 l LTfct PS#fe H ^>- 

280nm/* U^SSiUKfrfi < 1 00> , fifi^ 1 0 Q c m ) £ 

i:«>T*SV*fc<DT&r>fc. U-^«8B4x 1X10 MfflU:. SU"»3y£ftE8 2 l££ftdd$&822_t 

-iOA/cm2. ffctlWffi4. 8MV/cnu JfcMi 1 X fcRBLfc. g$(*8 5 1 £4»LT7?X7%££8 1 

10 3 dyn/cm2tfe^. £*l6*)<ft&»£S»fl:S' 1&W8MM8 2 0ft£ 1 O^To r r £T'E£JftML 

U3^JWiT5X^^-s;wSrv4K)TIHK5Sr«rc* fc. t-*8 3 1 3'U3>'££8 2 l£50 

s^twiBSiifc. io otjjcwru .ro&jgfcfiysLfc. ^-<o#x#ap 

[0098] Sl9t^L^T^Xhr 813£^LT&S#X£500sccm«I:-t'75 

7XVCVD§6E£«JBU ¥#**^Jfiatfe6ifflKfl: X^?g£^8 1 1 rtfcHALfc. Jft^8 5 1 fcf6»t& 

^•JnyjR^JBjS^ffofc. ^tf^JfSfl 0 1 LT *lfcn>'^^>'X»^^a5l^ 

14. B9fcijr*HHge>fc*>£JHV*fc. a«£821fcLT 11^0. 1 5To r rt, 0 

(4. PlliSy'JnylS (M^rfi (100), SSfL 3To r rfc«L<F#lIBJEL;fc. TO*7)2. 4 5GH 

$10Qcm) £ffifflLfc. i-T. y'J3ylS8 2 1 xiD^A 7v$MM£ 0 1 0 0 0 WO^Jj £8l$^£lr 

£»{*d3#£8 2 2±fcKEUfc. P^8 5 1 ZftL 80 1 ^LT77X7«8 1 lrtfcftl&U 

TT7Xv3££^81 lSl/^HM8 2 0rt£l 0" 6 T Xvffc4iM8 1 1 rtfcT^Xv£3fc£$-£it. ££"C36 

o r r tx-mmsmtti, mpms 3 1 t txnimm £itzT?x~?^ ryx^immmzm&Ltzijm 
*m.7VT*mi-x^>)ziym!L& 2 ifmiz&wz, 20 ^twsbot. ss-^x^aps 1 3&itixmx 

wm#o. 4w/cm*i44j:5fcje^'j3^i shfcttStfxur^xv&fegs 1 htchsl 

«8 2 iojaiit!B»Lfc. b-^8 3 3fciwit. ^ ztixwmmttk'nmwmk*') . mmmn^v^ 

U3^fflR82 1 fc3001CfcJlSfcU i^jaKfclM* >-*K8 2 1 0*ftt:|K»S*L^ U 3>-*BE8 2 l^ffi 

Lfc . 8S-<0#X^AP 8 1 3 * LTiggttfX £ 2 0 k Rfc-fl . -I 3 LT 5 0 n m^SHfcv' U 3 yjg*^ 

00 s ccmc0jSltr7X7|S4l8 1 lflfcSAL 'JnyS«8 2 l±fc#(R§*lfc. 

7Xh=tyy5y (TEOS) ^5 00sccmW #^^S^'J3y|g^||fl^arX%H4(41 - 2 

s£ftT'j£§IM8 2 Ortt^AU. 5 1 (Cg»t nm/4h ± 2 . 2%t^ot. Wfih.kajff&fifc* 

t>tU£3vy9fy2JV\r? (TOS) £f&U 7^ Lfc. U-^®B4. 2XlO-"A/cm 2 , fgtiSSfiE 
X-7%£M81 lftfcO. 3Torr, l£lgM820rt 30 « 1 2MV/c mtl»ofc. iil4>c0fi*^^lKt^y 

£0.0 5To r rfc-e*l-fftMLJt. TOS<02. nyJSte^f^^-NJgtiflJIIfc LTttfcTWl*: 

45GHzcDVf ?n»SBJ:9 1 0 0 0WO£fc£3l f&X'b&ZttftmZtlfz. 

18mii f gl0 1ZftLXzr7X'?%&M8 1 lrtfcflSte [0 100] (ffifflfl|7) B2 0t3jU,fc75Xv«l« 

Lfc. a»< lt. 7"7X-?f£±^8 1 1 mzT^x^ gmz-y-hmr^x^cvDmut ltmbu 7^ 

£>'U3>'S«8 2 1±t3l. 0/zm£0Ji$'r^L Bj££?T->*:. Ig##&f60 1 i LTI40 1 4 £^ L 

fc. ft^WyeWRfcov^T. Ji!c§tj*&. %Ht. 'J— fcflMcOttf)*fflvv(t. S«c 9 2 1 fc LT(4. 

gnataHtfco^rii. 5>f vrym-xo. h>*^moai?^a«sS:r7Xv5!SM9i isrii 

^v-U^ylg^Briin^^ESm^m^ (SEM) f b*yk36*MS*fc0s|fb*y922fctig(KS-fr&CfcK; 

SSSL , aHJi^Mgt^SgUfflMJi^liJi^it J: 0 . £ft 9 2 1 1 0 mm*>»irc*iS3tffc. 
(^'-7r?^) ^*»TIWiLfc. ftfe/ifcKfl:^ (^HS) ti 077X7jHi9 1 1 ft* 1 0 

U 3 y)S^^Jgjljg2SllX^Htl4 2 2 0 n m/». ± " 6 Torr $.X'M£$t^ Lfc. ^@^<?)^'X#A*S£ 

2. 7%X'h~>X. ^•ftlh8M i jM£^Ltz. V—7 ^•Utyy7>'^J200sccm, ig*#X£ 1 

mg£{41 X 1 O 10 A/cm 2 . ffi§S9JE(49MV/c 0 0 0 s c c m<7)ffiS.X'7 ; 7X'?!)mM9 1 1 flfc^A 

#v\'-7r?:mo. 9Xh^tz, Z.ilt><mirt> Ltz. m%3k (TOS) £^L. 7°7Xvi!KI^9 1 

S^yU3yR[±^fl«^JBISI»»RfcLTSH* 1^3 0mTorr«:^Lt. 2. 4 5GH 
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XLfz. fr< LX . 7"7X72!UI£9 1 1 1 " fcfc^Tte. #X#A^&9 2 3" £tf LX^Sis 

7X?A14Lfc. Zco£oZ:tfm£m$'$-&Ztl l Z£ yytfXZ 2 0 s c c m. 7k*;{fx£2 0 0 s c cm. 

0^KS*9 2 1±t^l0jL£mCDSiO 2 )^&^^ 0. 3%B2H 6 /H 2 £ 1 0 s c cm. H^fl^'J 3y 
#^/l^HfcO^T. iSj-tt. i»m 5 s c cm^mMX-mXttz. WSU&9 

Itttol^WtLt. i6Jmf§tt(2. iGifcffiT'l 0 0 0 6 0" £HSU T5XV5!^9 11" fl£2 OmT 

isM-ro. mvm-ytzmmxmmLtz. i^sio orrt^Dt. ;<^®T2. 4 5gh z ^; 

2li<MMfc£M4HL 6 0 0 nra/fl-. ±5.6 o^m^ (^B^) i 0 1 2 0 OW^JSD^ 

%T'£oT. ^mtRif^fi^Lit. 6 0 1" £tf-L-C505M9 1 1 " rtfcftteU 7*7X7 

^TttmSfi* { 5 nm/1 0 0 s h o t s fcgtf>T/h£ £4^£^T£S:iOT7X7j?UI^9 1 1 ' XBf&Ztl 
<.iSi 02gg(ilSmigtttffiilfc^®^llgT&S^ 10 fc ila-S i : FBLh^pSa- S i : H : Fm% 

ttmUZtlfz. j£L*r. CI o LX%l>tUzn i P «^|g5:ffifflLT4 0 

[0101] (ffiffl#|8) 02 llZ*Ltl77X-?>8m cmX80 cmcOidimffit^-^^L. 

^a^v^y-hMT-^xvcvDggfcLTffiffl »*«=ovYtfF«Lfc. xwgmmi. 0. 1W/ 

tz.mmmmeoi, 6oi'&#6oi" tixn (28. 8%fcv^jwiF^fc*u i-raa^i/tv* 

01 4lZjjkLtiffi8.<?)i><?>Zm^ti. **9 2 1 LX tz. 

(2. SUS4 3 0BAS?^«a* (M6 0cm, J?£ [0ffitf>fSm&lBHin 

0. 2mm) ±{3T^miifcLTAlJg^3-x-f V7 [01] 01(2. *fMBfcfflv^ii«-7>f ^n&^Aig 

utk^&fflU:. mm*)tnL^y9 5 ifrt>m mcr^zmwthizvwmmxbz. 
^m^tuz^mm 2 1 *%,-<rrr7X~?>mm9 1 20 [02 ] 02(2. *s&r#£^i-stig!LTffo*:isi& 

1 . gnw^xv^yi^ 1 1 - -mw^rrrvx? *wm-hiz^mmxhh. 

MSM9 1 1 - W&£% t 9*t'y9 [03 ] 03(2. v>f ?n&#A3£S?>^^Hjft-£ 

5 2 fc-fc y h b?t . 0 ttJ L*b> 9 5 1 £#>C9&5S0-C&& . 

mt 0^b>9 5 2£0if£$-£. =f#tt»*c9 2 1 [04] 04(2. *»"3B*^WSWBLTffo3tiaH 

ko. 8m<mmxnm^tz. z\titmiztm^& Kvmmzmwt&tzzxvryyx&z. 

953, 953' &tf953" £ffllvC3j?#gttc9 2 1 [05 ] 0512. *ftWZ%SSLi- &IZ&LX fiitzmk 

i 3 5 OrCftfiftfiM* tfc. #5^9 6 0 , 9 6 0 ' & 1 \,Zii^h)mmL<^1^:Wmthtz^<D^77Xb 

Xf9 6 0 ' lz£ *) m-Jb¥ME.0)7y Xv^fflM 9 1 & . 

1 . 9 11' , 9 1 1 1 0" 6 To r r £?M2m [06 ] 06(2. 7 aW*A&M0W>W&mr 

%ttz. x\rvm-~a>75xv98am9 1 l^/fxm 30 s^co«^0^fcs. 

A#S9 23S:^LT ; ty^7^X^60sccm. [07] 07(2. *miZ%S&tZ>lZfeLXlrT-?1zmi 

*^100sccm, 1%PH3/H 2 J10sc 2<9j§||£gWt6fc^7'57-C££. 

cm. mm.:/*) ^yjfxz 5 s c c m^sifiAL [08] 08(2. *mi*5afc? zizmLxtf ^tz9m 

tz. 3cvj^£MWtZ>fzibCD7'77X$>2>. 

[0102] mmm 6 o £ngu yyx^>mm9 [09 ] 09(2. *®mrtA 7 uimx^wr>-m: 

1 11*12: 1 5mTo r rfcfSSL*:. ^WUt©T'2 . 4 §&WSfc^g&»C£>6. 

5GHz<^)V^^nigmjg («) ±080 0Wc7)m [010] 01 0(2. ^^^^StlgtLTfTofc 

6 0 1 ZitLXWSSg.9 1 1 rttft» 3g»4T*fflUr7>r ^o^#A^S^J!Sa^iKWS 

L. 7^Xv£4^g$-£T*S«g*9 2 1±tnfa- tztbV>7 : 7 7X'h&. 

S i : H : FR^JBKUfc. mZj7)T7X^m^9 1 40 [01 1 ] 01 1(2. #^£^j£-f6(dgtLTfTo£ 

1 ' fcfcWCIi. tfX$A¥R9 2 3 ' ZftLX^'is 3&4*>£$£il'#f &fti^^7 7?&&. 

7y*'X^300s c cm. fcmfiXi: 1 00 s c c [01 2] 01 2(2. ^WWr?* ?Oi£^A^<7>- 

m. HMx D 3 y#X£ 1 0 s c c mOgltiAL 09^1iHJ-r^^co^^-c«>S . 

fc. »M^9 6 0 ' T7X-7SraM9 11' [01 3] 01 3(2. *m&%&th\,zW-LX'ti'>tz 

rtSrl OmTo r r(C^L^!. ^<?)«t®-C2. 4 5G mi5<m&*Wffi-htz*b(r)y7 7X']b&. 

Hz<?r?4 ?n%MM (^F0^) J; 0 1 2 0 0W«t* [01 4 ] 01 4(2. *wm~?4 9nymX$kW-<F>- 

zmmmM 6 o 1 - Lxm&m 9 1 1 - w^iiHiw-s tz^mmx-h h . 

L. T7Xv^g§^T^-^)r9Xv5!«lM9 11 [01 5] 01 5(2. *^£5S£-f SOgtLTfrofc 

T-^$tUrnSa-S i : H : FULtCiMa-S H^6c0tg*^#rS^^7 7TS)S. 
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